Phytochemical analysis of the ethyl acetate extract of stem wood of Salvertia convallariodora A. St.-Hil. (Vochysiaceae), a Brazilian Cerrado species, led to the isolation and full characterization of three new non-aromatic B-ring flavanones (1-3) as well as the terpene mixture of sericic acid (4), 24-hydroxytormentic acid (5), 24-hydroxytormentic acid glucosyl ester (6), and sericoside (7), all identified for the first time from S. convallariodora. The structures of the new flavanones (1-3) were established from IR, LC-PDA-qTOF-MS, and NMR spectral data, including 2D NMR experiments.
This work is incorporated into our research group program for the conservation of secondary metabolites of plants in the Brazilian Cerrado biome. Cerrado is considered to be one of most threatened regions on Earth and is designated as a biodiversity hotspot [4] . The present study with S. convallariodora resulted in the isolation from the EtOAc extract and characterization of three new flavanones that contain an unusual non-aromatic B-ring: (2S)-5-Hydroxy-6,8dimethyl-2-(cis-1',4'-dihydroxycyclohexyl)-7-methoxychroman-4one (1), (2S)-5-hydroxy-8-methyl-2-(cis-1',4'-dihydroxycyclohexyl)-7-methoxychroman-4-one (2) , and (2S)-5-hydroxy-8-methyl-2-(trans-1',4'-dihydroxycyclohexyl)-7-methoxychroman-4-one (3), as well as of known triterpene compounds shown for the first time in this species: sericic acid (4), 24-hydroxytormentic acid (5), 24hydroxytormentic acid glucosyl ester (6) , and sericoside (7) . Their structures were established by different spectroscopic methods including 1D-( 1 H, APT) and 2D-NMR experiments (COSY, HSQC and HMBC), as well as HRESIMS analysis.
Compounds 1-3 ( Figure 1 ) were obtained as yellow amorphous solids. The UV spectra of the three compounds had bands with maximum absorptions near 213, 291 and 340 nm, typical of flavanones [5] . The molecular formula of compound 1 was established as C 18 H 24 O 6 from a pseudomolecular ion peak at m/z 337.1645 [M + H] + (ca. for C 18 H 25 O 6 , 337.1645). The NMR spectroscopic data also supported the structural assignment. The 1 H NMR spectrum established a flavanone skeleton without benzene protons at ring A, with one singlet assignable to the methoxy group at  3.71 (3H) and two methyls at  8.78 and  8.11. Three doublets of doublets resulting from an ABX spin system at  4.12 (1H, J = 13.7 and 2.7 Hz, H-2), 2.92 (1H, J = 17.1 and 13.7 Hz, H-3ax), and 2.62 (1H, J = 17.1 and 2.7 Hz, H-3eq) led to the assignment of the C ring of the flavanone skeleton. All resonances of a typical aromatic flavonoid B-ring were completely missing while the complex resonances of eight aliphatic protons and one oxymethine were observed, suggesting the presence of a hydrogenated B-ring moiety. The 13 C NMR spectroscopic data (Table 1) are partially in agreement with the reference data for protoflavanone (2S)-cis-4'hydroxy-ongokein [6] with a difference in chemical shift values of the A ring of flavanone. The signals at δ 160.3, 166.6, and 159.6 ppm were assigned to the quaternary C-5, C-7, and C-9 carbons, respectively. The quaternary carbons C-6, C-8, and C-10 showed signals at δ 110.7, 111.9 and 105.9, respectively. The signal at δ 200.5 was assigned to the carbonyl group of the flavanone. Ring B provided strong support for a cyclohexane moiety. The structural assignment came from the HMBC data that established correlations between H-2' and the carbon at δ 72.0 (C-1'), and H-3 and δ 72.0 (C-1'), establishing the connectivity between the non-aromatic Bring and C-ring. HMBC also showed correlations between hydrogens of the methoxyl group (OCH 3 -7) and methyl groups (CH 3 -6 and CH 3 -8) , and the carbon at δ 166.6 (C-7). Additional HMBC correlations, combined with those found in HSQC and COSY, were in full accordance with the structure depicted for the non-aromatic B-ring flavanone 1.
The absolute configuration at C-2 was determined to be S by circular dichroism (Figure 2 ), through a comparison with known flavanones, such as (2S)-ongokein-4'-one [6] and (-)-butin [7] . Negative and positive Cotton effects were observed for the *( max 268 nm) and n* ( max 347 nm) transitions, respectively, these being compatible with a 2S configuration.
The molecular formula of compound 2 was established as C 17 . NMR spectra showed that compound 2 had an A ring identical to that of compound 3 and a B ring similar to that of compound 1. Compounds 2 and 3 showed signals for methine protons in the 1 H NMR spectrum at  6.09 and 6.16, bonded to carbons at  92.9 and 91.8, as shown in the HSQC spectrum, respectively. The relative configuration at C-4' was confirmed by typical values of the chemical shifts in the 13 C NMR spectra. The resonances of the cyclohexane C-4 appeared at  71.1 and  64.2 in the spectra of compounds 2 and 3, in agreement with the literature [6] for the hydroxyl group in equatorial and axial positions, respectively. The observed Cotton effects for 2 and 3 established the same (2S)-configuration as in protoflavanone 1 (Figure 2 ). Compounds 2 and 3 were identified as epimeric 5hydroxy-8-methyl-2-dihydroxycyclohexyl-7-methoxychroman-4ones.
Compounds 4 and 5 (sericic acid and 24-hydroxytormentic acid), 6 and 7 (24-hydroxytormentic acid glucosyl ester and sericoside) were elucidated as a mixture of known triterpenes and described for the first time in this species. Sericoside has been largely reported in Combretaceae, mainly in the genus Terminalia [8] [9] [10] . Sericic acid, its aglycone, was described in other members of the Vochysiaceae, Vochysia divergens [11] , as well as in the Combretaceae (Terminalia sericea), where it was described for the first time [12] . 24-Hydroxytormentic acid glucosyl ester and its aglycone 24hydroxytormentic acid were isolated for the first time from Desfontainia spinosa (Columelliaceae) [13] , and have already been reported for other Vochysiaceae members, like V. pacifica [14] . The data for the compounds observed here were consistent with literature values.
Flavonoids with hydrogenated B-rings have been isolated from a few plant species [6, [15] [16] [17] [18] [19] [20] [21] [22] [23] . Protoflavonoids with OH-groups on ring B have only been isolated from the stem-bark and roots of Ongokea gore Engler (Olacaceae) [6] . According to Jerz et al. [6] the formation of cyclohexanoid based flavonoids is independent of exposure to UV-light, because no protoflavanones were found in the photosynthetically active parts (twigs and leaves). Apparently the leaves of S. convallariodora also do not biosynthesize these compounds but have different substitution patterns (5deoxyflavones) [3] . The substitution pattern of the methyl groups proposed for carbons C-6 and C-8 is unusual in plants but already described in some Vochysiaceae species [24] . The presence of these compounds in S. convallariodora may be indicative of specific chemotaxonomical markers.
The protoflavanones have cytotoxic effects against human leukemia cell lines [23] . (6) and sericoside (7) . Fraction 83 was re-chromatographed on a silica column with gradient mixtures of CHCl 3 and MeOH as binary mixtures of increasing polarity, and furnished the already-isolated compounds 4 (286.4 mg) and 5 (86.5 mg). [α] D : + 40.0 (c 1.0 mg/mL 
